This study was designed to investigate the efficacy and tolerability of daily conjugated linoleic acid (CLA) in healthy exercising humans. This was a randomized, double-blind, placebo-controlled study in 20 healthy humans of normal body weight and body mass index less than 25.0 kg/m 2 , who did standardized physical exercise in a gym for 90 min three times weekly. Participants took either placebo (hydrogel) or CLA 0.6 mg, three times daily, as two capsules during meals, for 12 weeks. Body fat, measured using near infrared light, was significantly reduced in the CLA group during the study, but not in the placebo group. No effects on body weight were observed. Tolerability was good and similar in the two groups. Compliance, as judged by the number of returned capsules, was more than 80% of the recommended dose for all participants. Thus CLA reduces body fat but not body weight in healthy exercising humans of normal body weight.
Introduction
Congugated linoleic acid (CLA) is an active polyunsaturated fatty acid with unique properties. The effects of CLA on body composition have been studied in rats, mice, pigs, chickens and hamsters. All these studies show a reduction in body fat and a concurrent increase in lean body mass. 1 -8 It has been shown that mice may develop lipodystrophy and fatty livers after CLA intake 9 but this effect has not been observed in any other animal species or in humans. 10 A number of controlled clinical studies in humans have been published investigating the effects of CLA on body composition. 10 -16 No significant changes in body composition were registered in three of these studies. 11, 13, 16 The other studies showed significant changes in body composition through fat reduction. 10, 12, 14, 15 The aim of the present study was to investigate the efficacy and tolerability of a daily intake of 1.8 g CLA orally for 12 weeks in healthy exercising humans.
Subjects and methods

VOLUNTEERS
Twenty volunteers (10 females and 10 males), aged between 18 and 30 years, were included in the study. The participants were recruited from a health studio where they did regular physical training consisting of 90 min strenuous exercise, following a standardized programme three times per week. Volunteers were asked not to change E Thom, J Wadstein, O Gudmundsen Effects of CLA in exercising humans their diet and lifestyle during the study. All participants had a body mass index (BMI) of less than 25.0 kg/m 2 (Table 1) . Before the start of the study, approval was obtained from the regional ethics committee and all participants signed an informed consent form. The study was conducted according to the current version of the Declaration of Helsinki, Good Clinical Practice and local regulations.
STUDY DESIGN
The study was randomized, double blind and placebo controlled with two parallel groups. The volunteers were randomized either to 0.6 g CLA three times daily, orally, or to placebo (hydrogel) by a simple block randomization procedure with gender as a stratification criterion. Two capsules of 0.3 g were taken during breakfast, lunch and dinner. Each volunteer received treatment for 12 weeks. The active capsules contained 0.5 ml oil, of which 60% was CLA (Tonalin™, Natural Ltd ASA), containing approximately equal amounts of the two isomers c9, t11-18:2 and t10, c12-18:2, and the rest was a mixture of linoleic, oleic and stearic oils. Amber hydrogel capsules of identical appearance were used as placebo. Active and placebo capsules were supplied by Natural Ltd ASA, Hovdebygda, Norway. Sample size calculations were not possible before the study started because, at that time, no studies of the effects of CLA in humans had been published. The present study was a pilot study.
ASSESSMENTS
Gender, height, weight and date of birth were recorded at baseline (Table 1) . Body weight was registered on a balance beam medical scale to the nearest 0.1 kg. Stature was measured initially on a portable stadiometer to an accuracy of ± 0.5 cm with the volunteer barefoot, feet together and head facing forwards.
Measurements of body composition were carried out using near infrared light utilizing a Futrex 5000 A instrument (Futrex Inc.; Gaithersburg, WA, USA) with the midpoint of the biceps of the commonly used arm as the measuring site. 17, 18 All body composition measurements were done in triplicate and the mean was used in the statistical analysis. Body weight and body fat measurements were again recorded after 4, 8 and 12 weeks. Treatment compliance was checked by counting the number of returned capsules.
STATISTICAL ANALYSIS
Body weights and body fat contents are reported as means with standard deviations. All tests, both between groups and within groups, were carried out two-tailed with a significance level of 5%. SAS (version 6.0) software was used for all the statistical analyses.
Results
VOLUNTEERS
No significant differences were found between the two groups in baseline characteristics; (Table 1) . All participants completed the study according to the protocol and were included in the statistical analysis. They all met the compliance definition by taking more than 80% of the recommended dose.
EFFICACY
Body fat was significantly reduced in the CLA group after 4, 8 and 12 weeks but not in the placebo group (P < 0.01; Fig. 1 ). At all times (4, 8 and 12 weeks) the reduction in body fat differed significantly between the groups (P < 0.01; Fig. 1 ). The BMI reduction, however, was not statistically significant in either of the two groups during the treatment period.
Neither was there any significant reduction in body weight in either group (Table 2) . No gender difference was found in the effects of CLA on fat reduction (P = 0.75).
TOLERABILITY
None of the participants withdrew from the study due to adverse events. No serious adverse events were reported. Two participants reported transient gastrointestinal symptoms during the first week, one taking placebo and the other CLA. The symptoms disappeared with continuous treatment and without dose reductions.
Discussion
The results of this pilot study show a significant effect of CLA (1.8 g/day) on body fat in humans. These results are in accordance with other studies, 10, 12, 14, 15 but the effect obtained in this study is much more pronounced than that previously reported. 10 -15 The participants in the majority of these studies have been middle-aged and overweight or obese, except in one case 14 in which novice male body builders were studied. We have studied young, healthy humans doing a standardized physical exercise programme for 4.5 h per week and with a BMI of less than 25.0 kg/m 2 at the start of the study. The CLA preparations and the doses used in the different studies vary considerably. In the present study a daily dose of 1.8 g CLA was taken. This dose is approximately half of the most effective dose found by Blankson et al. 12 but the significant body fat reductions recorded are larger than those found by Blankson et al. 12 at the same daily dose. The difference in body weight and body fat mass between the study populations may partly explain these findings. The strenuous exercise performed by the participants in the present study may also have a positive influence on the effect of CLA. In this study body composition was measured using the near infrared technique, which has been shown to be a simple and reliable method compared with other indirect methods such as bioimpedance, caliper and underwater weighing. 17, 18 Blankson et al. 12 used dual-energy X-ray absorptiometry to measure body fat mass and lean body mass. The choice of method in the present study did not allow measurements of lean body mass, although, taking into consideration the fat reduction and the stable body weights in the study, an increase in lean body mass after CLA intake seems likely.
In summary, the present results support a body fat reducing effect of CLA and suggest that further studies should be done.
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